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Abstract 



PURPOSETo reduce a setting time and the number of wavelengths by setting an optical path so as to 
minimize the number of accommodated optical paths of an optical transmission line and reducing the 
number of multiple wavelengths by 2nd setting in the optical communication network where wavelength 
multiplex optical cross connectors are connected by the optical transmission line. 
CONSTITUTION The optical communication network in which wavelength multiplex cross connectors 1-9 
having plural nodes are interconnected by corresponding optical transmission lines 1 1-22 is controlled by an 
optical path controller 41 . For example, an optical path 31 or the like of the shortest path minimizing the 
number of accommodated optical paths accommodated in the transmission lines 1 1-22 is set as a current 
path between a start point 33 and an end point 34. Similarly, an optical path 32 being a bypass with a few 
standby optical path accommodation number is set as a standby path to each of the transmission lines 1 1 , 
12, 15, 20. Furthermore, as to optical paths maximizing the number of multiplexed wavelengths, a current 
path and a standby path are set again to decrease the number of wavelengths. The setting time is reduced 
by the method with less setting number and the number of multiplexed wavelengths is reduced. 
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m9\z.mv. S3 6, s 3 7-tM9&Jx£4-jfefi&Ba>H2 
«fcS^*ftffifiBfe8!8iU »5>iifc8BS;-?l»©* 
^wg8tt5 (S3 8) . c::TttJftffi«Bi±*(5 
jSB13, 18, 2 1, 2 2Sriii8i-6«B^ftffittB 

B#^«©#'<* 3 2co&Bt£6o J* 
[0 0 3 5 ] ^«©#'<*3 2£>ftB£R£LfcfJK £ 
T©7'«©*^^«R**fTofcA»Sr*l|3&1-S (S3 

9) „ ^RS^^flicojfe/N^^Sffi+ntf. 

*©ffo*^^«RS«:S 36-S38 jgLtT 
ir*SBR£*rfT5 (S 4 o) 0 
[0 0 3 6 ] 4t©fiwft^^©RS^»7t^tf, 

#/<*T-*fc16SR4 3tcfBjg-tSo M«PK 
14 2 ■m#fcfi»Bfcfc*/<* fctt L«*fc« 3 T 5 
:^4^ 6 ^ © t i ©Mils r ttffif oflS ^ 
J:i\ .Sffl©*/<^3 l «:JMKlcBBii1-5»*Jctt, % 
/^W»KB4 l *s*^^r-^tEttSB4 3rt<0#/< 

SRI, 2, 3, 6, 9^S"JWfg*&ft!lWff 4 
4Sr^LTiS0. 3 1 , 3 2©18ttftff 5Ci i 

[0037] u±.(n*\mzte^"x mmwwtfezrr 

afflt^W^ft^^^^RSSr-fTVv Mfc&Sfcft 



+ SJM5iSBfcJ:0*flJl-a. ^CT\ ftCKftftftSR 
*i:4 5*eiilB©ittl*cC)^.»ctt0 L , ^©*(5i»B«? 
WoWft* » 5 #'< * © «R Jfc *r fr i-tkti. 

[0 0 3 8 ] iftt/JIC, 3t^^lfi^*5^T^«Kfi»^/ft 
*t45*eiSB©*l»*H*i-* (S41), dcoft 
£iSBfeBa+5»ffl©#'<*fc£T«*+ 5 (S4 
2) . S32tS3 3CO^ffl(D^^<^cOl|K.$a«:&3tfis 
iSB^BBBtt U »««B«**:fT5*WI-J:. , ;affl© 
#/<*©ttB4>«Rft*rfr5 (S4 3) 0 fcrtfU TOR 
St ft 5 Wff IflJWWftffra L t IP) CRSKfiffT- 
'rr?,, s 4 2^fev>rfii5R*ih/*iffe"CcQ^ff3wft/'5^« 
WRS#*TLfc»»ft*]Si-5 (S4 4) . 
RS©a»B«)*^^##1t+*btfftoaiB©*^^«:* 
RL (S4 5) , S4 3©f-«l:J:i;t«)*fflo*^ 
©HRSfttf 5. 

[0 0 3 9 ] £T©SJfl©#'<*©WRJfe* ? fcTLfc 
m, wHbfc#i6i-5T«c03fe^^©ffRSfetT-)o T' 
Bc9ft/<;*0f9R£tt, a/H03t^^©WRS*fTo*i 
fc^tnciRS-c-ff 5. *1\ *!0lcR*fc1T5THi«D 
5 (S4G) 0 ITO£fc^S3fcGj£B 
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<7>&§lt£S3G, s 3 7<D3M«icJ:»;*«>6. »*>*bfc 

(S4 7) „ ±r<OT*«©«/< 
*©BR*fctTo L (S4 8) , *R£of 

49) , S4 7©*WICJ: Of «©*'<*<DWR*fcfT 

*SIHR©l»0iEL*rffofc»>«:»»1-5 (S5 0) 0 

**ras@*©*i;igu«:fToxv^v^tt, s4i 

L$ ft k.ti&91k&tkvte#fttf 

^ 5 *EiS & <& ffil* £ * ft * <D #fi* 88 Sfc I* £ <5£ U fc 

affl^f«B^3t^^^iR*RW-« s ^i8^4<5. ^ 

tfc« L T iR gRft lc kith* ffift ft IS* + 5 - £ # 
i«B*tt5. "T4*>*>. **RfHc^*fc45tt»*B 

(JB-KiSW) *»WKrjl««!l*:H5*:#IHL 

*-*IS«lfcj3V^rRWLfc*^^©aKR***rffl''' 
rafflfcf (i©#/<*©fflSR£fcfrir\ BI8#R366 w 

ftfe-cfc*. *«x*Rttfert. 8UH©*'**kfHI©# 

+S*^**fc*jv>r, »Jfl*f4ll<0#'<*lc»1-5 
«a**#*ft6»*ftW+W»**:fc*tfc**Rtt 
Sre*>5„ *«fc*R«-tfc'X?tt\ *»W*-S»*l«lcfcv^ 
TH 1 <0S 2 l~S2Gi:lil3C0S3 1 ~S 4 0 

[0 0 4 1 ] fttWfc, ^^»-«IST5K-fi<ott»Iftft 

wave* " 1 " IC-f 5: t £ U Kftft^ttttft^ir 

ti-S (S5 1) . fc£U tt*lctt9ST5##ttffi 
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»»bRft«ar*:tf 5 (S 5 2) 0 ftlc, ft 

i>5r-^ f 1 a g l t f 1 a g 2co*JJBfls*:tr5 (S 

53), ::t'85#w a v e #tt/finJfiB*C*)5^V^) 
rfctt, w a v e#te^>*^^^tt?Sr?>4xT^ 

LT|-J;|nl-l5j^(7)fsj--ill(f ^^'^ 1 6 ^ i: 

3 0 flag i»i#*ei8Kli^«Srbix5RT?* 

"o" ttJfl^-efcfttf "l" £1-6„ flag 

ltt\ *fiSl6<o##*:§Uk* UXtofca?). "f 1 a 

g 1 [*e»K©»#) " + £+6- flag 

2 « f {I O * f - ft fit f J T »f t6 T- *> 5 ^ 5 ^ * ^ 

mvhtin "i " fc+s. flag 2n am©*'** 

LT|)0 0 ZtOltft* " f l a g 2 (^Jfl© 

TtfHi^S^i l, 12, 15, 2 -tiMc:*J- 
fS1"-5f fllo*^^ 3 2 60S8S^)t<HiI^ 1 3, 18, 
2 1, 2 2T*i?-X-MLSo CO^^<Opt^^ 3 2(C*J-L 
tt»*s|M9Srfe*t*:»*«)f 1 a g 20lt KTfc 
Mi: LT7^f 0 affl^)*^^ 3 1 UXficiSK 11,1 
2, 1 5, 2 0*iii§L, T-i©*^3 2«S*fiaR 
1 3*iii§LXVN5<OT' f 1 a g 2 [1 1] [13] = 
1, f 1 a g 2 [ 1 2 ) (13) =1, f 1 a g 2 ( 1 
5] [ 1 3) = 1 , f 1 a g 2 [2 0] ( 1 3) = 1 t 
f (■©*^<oa»^TJCt>fcoT f 1 a 
g 2<D=r-5 kKfthk. f I a g 2 (1 1 ) CIS] 
- 1 , f lag [12] (18) -1, f I a g 2 [ 1 
5) (18) =1, f hg2 (20) ( 1 8 ) = 1 t 
f 1 a g 2 ( 1 1 3 (213=1, flag (12) 
( 2 1 ) = 1 , f i a g 2 ( 1 5 3 (21) =1, fl 
a g 2 ( 2 0 ) (21) =1H Ug2 (11) (2 

2) =1, f 1 a g ( 1 2 3 ( 2 23 = 1, f 1 a g 2 
( 1 5 ) ( 2 23 = 1, f 1 a g 2 ( 2 0) ( 2 23 = 

11:45. :of Uglillng 2<Dti)m\M&x 

<DT-?<D\i.& "o" fc+a^fc-cfTtefta (ss 

3) „ 

[ 0 0 4 2 ] f 1 a g 1 t f 1 a g 2 ©tt«lft#fT*>^ 
ft«ax»stffc*tfc^*:*l*1-6 (S5 4) . m^Xb 
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5 8-S6 i) e ft*«sr^**rfTi3Hrv>4v^» 

^ > #wa v e^ffl^V^3 l(Dgi8l:MLT 
Wa^fiB-C*>5 5 (S5 5) o 

Iffl^^^agSg 11, 12, 15, 20(^f lag 

-efe - i" WfiWii#wa v eiiflS^iflJ* 

8ft#wa v e£fi]^T5 (S 5 6) 0 f 1 a 

gUflag 2<Dffi£JE*rr1-<b (S 5 7) . CiUls 
»Jfl©*'<* 3 1 <D&i6'tZ>ft&i£l&<0 f 1 a g 1 K# 70 
U f lagl (11) -1, Magi (12] = 
1 , f 1 a g 1 ( 1 5) = 1, f 1 a g 1 (2 0] - 1 

Uc#LSft£$J^Tfcfc«>, ^«©*^^3 2 left 

LTfcttJfl**Ifc4S, ^wT, f 1 a g 2 [11] 
( a 1 ) = 1 , f 1 a g 2 ( 1 2 ] (a 1) =1, fl 
a g 2 (1 5) [a 1) = 1, f 1 a g 2 (2 0] (a 
1) =1 (a ltt£T©#fci£l»#*£7jW-) £1"*. 

[0 0 4 3J Sffl^3t^"^H:*tUKft* | l^'CSrfTofca 

W^T3lSfT^TV^6A»**l*-f5 (S5 8) c fij^T 

7LSG2-#5o g'I^Xt>nrv^^m^«. $ft# 
wa v e#^«©*/<^fcJtU«anriB"C*S*»*:W* 

•fs (S5 9) 0 c^-w^n, sfflt-T(i©*^^^a 

^i^ov^T (lag 2 ^{fiSrg^S:: -He J; trfirfrtb 
«»d s *ei£88 1 i, 12, 15, 2 0&aiBU-T« 

03*^3 2©jg»d5*C«8Sl 3 % 18, 21, 2 2 30 

LXl^Z><DX\ f 1 a g 2 ( 1 1 ) (13), i 
1 a g 2 (1 1) ( 1 8) , f 1 a g 2 [1 1) (2 

1) , f 1 a g 2 (1 1) (22) h Mag (1 

2) (13), f 1 a g 2 ( 1 2) [18), flag 
2(12) (2 1) , f 1 a g 2 [1 2) (22) 

f I a g 2 (15) (13) , f 1 a g 2 ( 1 5 ) (1 

8) , f 1 a g 2 ( 1 5) (2 1), f 1 a g 2 ( 1 

5) (2 2) t % I 1 a g 2 (2 0) (13), f I a 

g 2 (2 0) [18), M a g 2 (2 0) (21), 

f Iag 2 (2 0) (2 2) (Oft&Xtf " 0 " "C*>S» 40 

& i 'j s *r m x h a b w s * n , %om<Dms\*m% & 
**itw££tiz><, titers \ts G 2 

[0 0 4 4] jfift«iSBrffi**l££Hfc»#, Tffl®* 
/**3 2lC*frLiftft#wa v efeWSti (S60) . 
f 1 a g 1 <Dfek f I a g 2 6 

(S 6 1 ) 0 CM, f 1 a g 1 [ 1 1 ) = 1, f 1 a 
gl (12) =1, I lagl (15) =1, flag 
1 (2 0) = 1 t U f 1 a g 2 [1 1 ) (13) = 
1, f I a g 2 (11) ( 1 8 ) = 1 , f 1 a g 2 ( 1 50 
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1) (21) =1, flag 2 (11) (22) =1, 
f 1 a g 2 ( 1 2 ) (13) =1, f I a g 2 ( 1 2 ) 
( 1 8 ) = 1 , f 1 a g 2 ( 1 2 ) (21) =1, fl 

a g 2 ( 1 2) (22) =1, f 1 a g 2 (1 5) (1 
3) = 1 , f 1 a g 2 (1 5) (18) =1, flag 

2 [15) (21) =1, f 1 a g 2 ( 1 5 ) (22) 
= 1, f 1 a g 2 ( 2 0) (13) =1, flag2 

(20) (18) =1, f 1 a g 2 ( 2 0) (21) = 
1 , f 1 a g 2 ( 2 0 ) (2 2) = lit5:fctf I 
aglM lag 2^5.«T* s fT^5 0 3 
2lc»i-5jftftWa**ITLfca. £T©3fc'<*fc#l, 
ftft# w a v e ^SilSXWS&^frofc^^iH^S (S G 

2) 0 z<o^m. *fc'8ft9JSTM^*fTorv^4v^* 

ft/^l:*[US 5 4~S G 1 
[0 0 4 5 ] ^T03t^lC*|L*.gOS'J^*lJ^^fr^ 

3 ( s g 3 ) 0 tt*«a»sfTteftrv^4v^*^^3SSffffi 

tt*###w aveC "1" £All;tS 5 3- 
SG 3S:fT 9o ±X<Dfts<x\cttL&&m%i>niK>i},ti 

[0 0 4 6] *»*»iJ^^jfe*-fTofcjS*, »l£Tfc« 
ft©ft*©#^dSJWtc^H 4 5«ft»tc«* L < 4 

^rfrv^, ^. ©■HBSjS 5 ?t ft ft BS I 2* L Se ft #J 3 £ fr 

6 0 W*-tf* l 5 h8B*»o*/< 
^JPUcfcv^Ttt l 0[Hl^jKS^^Mftk v ^*:rrx.^^^* 

[0 0 4 7] 6LtttOTLfcJ:5fc, #**W-Ctt, mm 
bTm<oft'<MZL#Lfc'<x&M&m\z. I «ft«:9ID £ 

mm <o%'<* ©4W«l/»«:RSi- 5 Wt7o- 5- -v 
h<ob*fZ> 0 

[0 0 4 8 ] m7K7r>i'Xo^, 3fc'<*^R£&fT*)M8 

<^kft'<*OR££'fT 5 (S7 Do #'< 

^©RSfefTvWlc, */<^icHij STSifift^ttJBlib 

iftft<0»» # w a v e fe " 1 " IC+S C t Xn 5 ( S 7 
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&'ff ^fcfctCfflV^T^* c a p a t f la gCO*/J#Hb 
Srff9 (S7 3) 0 capaH8ffl©*^*RS+5 

w a v e flSttffj pJi&*?*>5#£. c a p a IC#L£gc£ 
ttffl^F^r^fctbtf c a pal: "0" £#x.£ 0 W 

«T*>iitfttfflpf«64i8'&»-#^5 c a p a cofiH 

"5" < £>t>-CcfcV\ f 1 a gliT'i^^^Kt 
©3t^^^»Lttffl^r«B-C*>nif "0" ftJB* 

[0049] ■Wx.tfB6ic7j%i-jfe/<^©Wr-«, mffl^ 

*^^A^iia-t*5*CiSK»-*5V^-C, capa [1 
6] =0, capa [19] =0t4!?, 7'*t©*'<* 
A«)iiii1-5*6iSB»-*5^r, capa [18] = 
0, capa [21] =0^49, f&<D ft 
5 c a p a ©fitti-^T "5" kft5, flag 

mov^rtt, <0fiBj&»e>, flag [i 

6) = 1, flag (19] =ltfc9, (fi©#fciSK 
iCfeltfif I a gnmti-^X "0" t45o Sffl<£># 20 
'<X<D&&<Dfrfrh. f 1 a gCOffi^^^l^S*^^ 

H4v\, 

[0 0 5 0 ] JBte, Iftoafflw^^^BJWf*^*:* w 

f l a g©Bttaffl©*^^©ttK^J: 0**1"* 

[0 0 5 1 ] ftf/Jfc capa ^/|]V^8ffl^^^ 
36*-ff9. c a p a^tt£##eiSttO**fc ^ 
B«**:fTV\ aJfl«*/<*©ttBfcS*1-fi (S7 
4) . fc£U ft**tt»*«:tf «Jlto»tt«r 

ai-5»»o«3S?ftfT5 (S75) 0 ft»«*B*sffffi1-5 

B»i«olE(tt*ltt1-S (S7G) 0 c*>fc* % f£ffl^ 
^^45*eiJIK^iii@1-*SK*^li^^^^^Si»S 
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Jttfiofcl*, BMPF*! k 4 5 SBttaW * H4 v \ 
■Wxtf, l 5£oft? o*n^ h8R*:*r1"Sfta»S 

ict^-oa, i o 3 cfe^*rfcffl**rk4a*fisi&« 

&OB§»;:*IL "1" 

[0 0 5 2] Jtlcaffl©3t^^«>lilS(!6li* ; SiB1"** 
fei£S& left L T t> m C * t * <08ESI£ * *. * © * fiiSB 
fe«SJBLfcttK#MR*ft4v*J: 5te#fi»fc«>*E«* 
Rfcl"*. ww-Cttafflk^tt©*^* 5 !^- 
n*=i** hgH£ii)§ Lft^fcl*5 *tt*f+*0 

h8Bw^«c«ai***eiSB^ffii8tfc*e«*^ft 

lc»LR*1-5 ( s 7 G ) 0 Rfi£ftfc#Bi8K<&HslB 
^«|w*/<^<oaBk LT*«ttKft»5R1" 
^ (S7 7) . ~cd^ ^H©jt/^©iil8ASffft1- 

*A^WJ&1-5 (S7 8) . ^ffi<Dft'<X<0&tetfffi£ 

i-a»£\ iijk<Daffl©*^^siiii3P#fti"Sfc*^ * 

©+A»fe*ffli^(iO*^^3^iii§1"5*eiSIB«lP^ 
»/h * ft * i> <o £ mm t T' Ht »R1- £<, 
^^>td, ftfi#wa v e«raiBkT-»io*^«c«ioa 
T6$Jlk L, 3fc^^«>fklSk«ar»t*ftft)ei-S 

(S7 9) . ft^^lbfcafflk^tt©*^^©^-^^ 
S^tttJHWSf*-* c a p a k f I a g©JE*r«rf?5 

(S8 0) 0 c©*/<^©RJt^»TLfc«, RfciPtt 
TLrv^4v^"C©*^K:*HM# w a v e cofij^i 
rftK*fc* a «r*Jfi1-5 (S8D, :©S8i©«3l 
|CjBV*T££tt;R# w a v c^nat*^*^*^ 

jJifrfttSS^HS 7 1 |C:fc^Tfc£Lfc}fc'<*^R£ 
Ag#fct*ir\ *RS«3fc'<*£--oi8«L (S8 2) , 
S74-S81 <D^m£'ft^ft/<x<z>fflL'fe£ f ( : r5o s 7 

1 WttS©e*^T©3t^^^*lLRft# w a v e 1^*3 

lt5*^^©RSftl***:k«3e*Hfc»A, ^:T^^ 
/<^fl!)R«#*TLfc»»«r«SE1-a (S8 3) 0 c<o«S 

ae ^ » T 1" a . * £*RS * ^ t n tf * ft # 

wave Oft 6 "1" JS/JU ( S 8 4 ) % S73-S 

8 3 co^l«£tt 9 iSLfT 5. K±o^-IOI*rfflv^-caiBk 
7-«o*/<^©»JIII*oR«*ri»T-rfi. 

[0 0 5 3 ] SfelcJBI^*fc45tt»»©lttWt«rtt 
*»6¥0l*rH8«:#BBLTKW1-S o B 8 (i^fgn^HH 
|Jtt«lfcl3«t5*!!»*fc©fi«ft©*W**1"7n- 
h-C*>6„ *MICftft#%v a v e<: " l" fc + fi 

(S 9 1 ) 0 *iCjft*#w a v e ffiW ^ T b hX\ ^ ft 
'<Z*&X&M-fZ) (S 9 2) 0 :*I#w a v e 

tmxbhit&mkTmw'yt^zAK t fciciftoKjift 

IBV^rRS^tt-CfcS^ftlal^* (S9 3) . C<7^ 
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*IS^I«B-C*5^*:#l^*t*5 (S9 5) 0 CKOtg*. * 

(S96) , S 9 3~S 9 5 <B^MS£fT5o S9 5©g 

5»ft*Sr-ft*lS«"C#S (S9 9) 0 S 9 4lC*5l^ 
T**#w a v e <Dp\%X t>tltZft'<X t>m<0%L&&m 10 

&(&<Dfc&^(D%i}%X$:ft.fr-fcfrZWj£i-Z> (S9 

8) 0 r^je*4fc*±r©*/<^i-ov^x»^T^ftif> 

ft^te\ tt*#w a v e©B£ w 1" Jf flUS* (S 9 

9) % S 9 3~S 9 9©*«fe*DS1\ S 9 8 <D-f4j£ 

fc#£-ek5 (si oo) . r^Bftft 
(0 0 5 4 ] RWLfc*j3»);*:JB!HWt, mffli:^ 

(c, m/fl*^<»^»»8R£4*>0<lc, «fiW^T«:IS)H# 

tfc^T ft d5 '> ft r» Ml^^^M 

[0055] ^ 

^i:^Fia-C55U><rcofi*lli*S:fflv>-cfT5 fc*. 

s 0 Zh&s --jttw*c*pt,nfcftffittKai*ft4^^i- 
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fiNt, 1-ft^feit*P*D0o«IBft*tt^«-fc* s, t?* 

l® 3 ] ^mm-nmm(o-Tm<D^y<^(Dm^m^ 

[i4] *»W»-^ttW^^I!ttfi»©te«tftS:l*^ 
5f-KS^/Tt7P'-f-r- h e 
[B5] *«WtBr^*W©»**4i#W*^1'7o- 

[06] *|gWfB = *»W*ttW1-Sfc»^*^^«r^ 

[0 7] *»M*HltJSWo*^^^S)«W*R^i"6 

[08] W » ic *> it 6 #g Rft »<& <&«ft 

©f!M*t7n-ft- h e 
I® 9] }£^;*i^<atM£^"f 0o 

[01 l] «*W©*^«rRei-5¥-W*:^1-7D- 
^-v- ho 

i~9 *^o*3** h^ca 

11-22 ftfciiSg 
3 1 afflOft^* 
3 2 ^fl|©#'<* 

3 3,34 ftHjft 

4 1 3fe'<**J»S» 
4 2 «JW AS 

4 3 3fe^^r-^SE««ll 

44 mmm^yy? 
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